Introduction
Emerging broadband networks and high performance of PCs provide new business opportunities of the live video streaming services for the Internet users in sport events or in music concerts. A serious problem, however, is that the copyright of digital content is easily violated. Digital watermarking helps to protect the copyright of the video content by embedding ID information into it and the real-time processing is an essential requirement.
We have previously developed embedding video watermark systems in real time that use dedicated hardware such as LSI, FPGA or media processors. For the small start of such new business as video streaming services, however, it should be achieved by flexible software without special equipments. Extending our experience of the hardware development, this paper describes a novel real-time watermarking system implemented on a commodity PC.
Proposed System

System Architecture
Various software applications and peripheral devices are provided for commodity PCs. By exploiting the ready-made products, a PC-based system can be flexibly extended. However, based on our experience on watermarking systems, commodity PCs cannot afford to run so many processes with video data stream. From the viewpoint of the exploiting the merit using a PC, the combination with watermark and the other product is the essential requirement. We propose the system architecture that with baseband video input and compressed video output.
A prototype system enables real time processing in a series of capturing NTSC signals, watermarking the video, encoding it to MPEG4 in QGVA, 1Mbps, 30fps style and storing the video for 12 hours in maximum See Figure 1 .
High Performance Metod
Embedding process previously requires 11ms per a frame of QVGA size. MPEG compression process also requires computer resources, therefore, watermarking time should be less than 7ms for stable system operation.
Estimating watermark imperceptibility resumes 87% of whole watermarking process, therefore, the effective improvement is to shorten watermarking time by reusing the estimated result among neighboring frames, based on the properties of motion pictures; i.e., the properties of a frame are similar to those of the neighboring frames. If two frames are not similar, temporal masking effect in cognitive science support that the slight change in moving pictures is imperceptive. By reusing the estimated watermark imperceptibility among two frames, watermarking time turn to 7ms in average, i.e., speeding up by 1.6 (Figure 2. ). Experiment of visibility and survivability of watermark also shows good performance that the proposed method keeps almost the same performance as previous method. 
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